Abstract. Let A b (B E ) be the Banach algebra of all complex valued bounded continuous functions on the closed unit ball B E of a complex Banach space E, and holomorphic in the interior of BE, endowed with the sup norm. We present some sufficient conditions for a set to be a boundary for A b (BE) in case E belongs to a class of Banach spaces that includes the pre-dual of a Lorentz sequence space studied by Gowers in [6] . We also prove the non-existence of the Shilov boundary for A b (BE) and give some examples of boundaries.
Introduction
Let A b (B E ) be the Banach space of all complex valued functions defined on the closed unit ball B E of a Banach space E which are bounded on B E and holomorphic in the interior of B E . It is clear that A b (B E ) is a Banach algebra when given the norm f = sup x∈B E |f (x)| . If E is finite dimensional, A b (B E ) coincides with its closed subalgebra A u (B E ) of those functions of A b (B E ) which are uniformly continuous on B E .
Following Globevnik [5] , a subset F of B E is a boundary for A = A b (B E ) (or A = A u (B E )) if f = sup x∈F |f (x)| for all f ∈ A. If E is a finite dimensional space, A is a uniform algebra and it is well known that the intersection of all closed boundaries for A is again a closed boundary for A, called the Shilov boundary for A (see [12] , p.38). If E is an infinite dimensional space, the existence of the Shilov boundary for A is not guaranteed.
If E = I C n with the sup norm, A = A b (B E ) = A u (B E ) is the polydisc algebra and the boundaries for A have been studied extensively (see [9] or [7] ). The cases E = c 0 and E = l p (1 ≤ p ≤ ∞) have been studied in [4] and [1] respectively. Globevnik showed that the Shilov boundary for A u (B c 0 ) doesn't exist. Latter Aron, Choi, Lourenço and Paques showed that in case E = l p (1 ≤ p < ∞) the Shilov boundary for A u (B l p ) exists and coincides with the unit sphere S l p . In the same paper they show that the Shilov boundary for A u (B l ∞ ) doesn't exist.
In this paper we will be interested in the algebra A b (B G ) where G is the pre-dual of the Lorentz sequence space d({ 1 n }, 1) considered by Gowers in [6] . Gowers was the first one to observe that this space is useful when we are interested in studying problems related with norm attaining functions. Afterwards this space has received attention in some recent papers (see [2] , [3] and [11] ). In [8] we studied the boundaries for
But it is not true that every boundary for A u (B G ) is a boundary for A b (B G ) (see Example 2.7). In cases E = c 0 and E = G it was possible to give a complete description of the boundaries for the algebra A u (B E ) (see [5] for E = c 0 and [8] for E = G), but the study of the boundaries for A b (B E ) seems to be harder. In [5] Globevnik got sufficient conditions for a set to be a boundary for A b (B c 0 ). In this work we establish sufficient conditions for a set to be a boundary for A b (B G ). We also investigate existence of the Shilov boundary for A b (B G )(i.e. the smallest closed boundary for A b (B G )). It was known that the intersection of all closed boundaries for A b (B E ) is empty when E = c 0 or l ∞ (see [5] and [1] )and coincides with the unit sphere S lp when E = l p (1 ≤ p < ∞) (see [1] ). We are going to show that the intersection of all closed boundaries for A b (B G ) is empty.
First of all we recall some definitions and results established in [8] . If
where J ⊂ IN and |J| denotes the cardinal of the set J. We denote by G p the complex Banach space of the complex sequences z = (z j ) ∞ j=1 such that lim n→∞ φ p,n (z) = 0, endowed with the norm given by
for all z ∈ G p . The space considered by Gowers in [6] corresponds to the case p = 1. For this reason G p will be called the Gowers space with characteristic p. All the spaces G p are clearly isomorphic but our sufficient conditions for a set to be a boundary for A b (B G ) depend on the introduction of these spaces. It is clear that we can identify the set I C n with the set of the sequences
We will denote (I C n , p ) by G p,n and we will say that G p,n is the Gowers space with characteristic p and finite dimension n. We remark that
, the set of all j ∈ IN such that z j = 0 is called the support of z and is denoted by supp(z). An element z ∈ G p is a finite vector if supp(z) is a finite set.
Let S p and B p denote, respectively, the unit sphere {z∈ G p : z p = 1} and the closed unit ball {z ∈ G p : z p ≤ 1}. By Proposition 3.2 of [8] the set of the finite vectors of the unit sphere
In case J = {1, . . . , n}, we will denote T J p by T n p . We call any vector belonging to a torus a toroidal vector.
Boundaries for
Proof. Take f ∈ A b (B p ) with f = 1 arbitrary. Since the set of the finite vectors of S p is dense in S p , we can find a sequence of finite vectors
By hypothesis, for each k we have supp(y k ) ⊂ J n for some n and consequently
So there exists a sequence (
For each k ∈ IN and 0 < < 1 we define
We say that S is a 0-boundary for 
Take S ⊂ B p . With each finite vector x ∈ B p we may associate the set Let V be as in the hypothesis and let T be a boundary for
For each n ∈ IN, let m n be the cardinal of supp(v n ) and define a mapping φ n from B p+mn into I C by
supp(v n ) (x)) for all x ∈ B p+m n . It is routine to verify that
for all x ∈ B p+m n . We affirm that the sequence (φ n ) ∞ n=1 satisfies the following conditions:
Indeed: (i) follows from f = 1 and from the linearity and continuity of the mapping π gives (iii). Now (i) and (ii) imply
This contradicts the fact that {S(v)} v∈V is a uniform family of 0-boundaries for A b (B p ). Proof. In case r = 0 is clear as in this case 0 ∈ S γ for all γ ∈ Γ. Suppose 0 < r < 1 and take δ = 
.
and this implies
where C(δ) is independent of k ∈ IN and γ ∈ Γ. So, Now, if we define f : ∆ → I C by f (z) = φ(z.x γ ), the mean value property for analytic functions gives 
Examples
The results proved in Section 1 allow us to give examples of boundaries for A b (B p ) different of that given by Proposition 1.1. 
Proof. Let y = (y s ) ∞ s=1 be defined by y s = 0 for all s = n + 1 and y n+1 = 
